In this retrospective study, we examined changes in decision-making for and against the predictive genetic test for Huntington's disease including 478 persons at risk who had undergone genetic counselling in one centre in Germany between 1993 and 2004. At the outset of the counselling procedure the majority of subjects (71%) wanted to make use of the test, yet the actual demand of the predictive test result declined from 67 to 38% over the years. In addition, the time interval between counselling session and blood withdrawal was reduced, as determined by the counselees: in 2000-2004 the majority of persons at risk made the appointment for blood withdrawal after the shortest possible time span. Demographic factors of the cohort remained comparatively stable in the investigated time period. An association was evident between the ratio of test usage and the counselling person. These and other possible factors influencing the time flow of predictive DNA testing are discussed. Further studies are necessary to investigate whether changes of test demand rates are a general phenomenon.
Introduction
Huntington's disease (HD) is a neurodegenerative disorder characterized by movement abnormalities, psychiatric manifestations and cognitive impairment. One in 10 000 individuals is affected in North -Rhine Westfalia (own unpublished data) similar to other Central European populations. 1 First symptoms often occur in HD between the ages of 35 and 50 years, but onset can be earlier or later even within a given family. Average duration of the disease is between 15 and 20 years.
HD is inherited as an autosomal dominant trait with estimated full penetrance. In 1993, an expansion of the trinucleotide repeat (CAG) in the coding region of the Huntingtin gene (Htt) was identified as the pathogenetic mutation. 2 Alleles with 11 -35 CAG repeats do not cause HD (normal but mutable alleles), whereas Z40 CAG repeats are definitively pathogenic. Repeat units 36 -39 reflect HD alleles, albeit with reduced penetrance. 3 Since 1993, direct DNA testing has become feasible providing definitive and thus more reliable results than indirect testing. In Germany, predictive testing is available for all persons at risk who are at least 18 years of age. Predictive testing has to be accompanied by genetic counselling according to the international guidelines. 4 Clients have to undergo at least one genetic counselling and one psychological counselling session. During the initial human genetic counselling, comprehensive information on HD is provided. The clinical course of the disease is explained and possible consequences for important life issues are explored. In addition, various aspects of the genetic test are outlined and discussed with the counselee. At the earliest 4 weeks after the genetic counselling session blood can be drawn for DNA testing. The test result is always provided within another formal counselling session. The test applicants can abrogate, delay or interrupt the counselling/testing procedure at any step. Those counselees who wanted to have their blood taken after more than 12 months of the initial counselling appointment had an additional session to reprocess the issues of the first counselling session and to answer any actual questions. The aim of this study concerns deeper insights into the usage of predictive testing for HD and any tendencies for changes during the 12 years following the introduction of the direct DNA test.
Subjects and methods
The clients described here were counselled in Bochum, Huntington Centre of North -Rhine Westfalia from 1993 to 2004. The group consisted of 478 persons at risk in the age group of 17 -72 years, mean age 35 years. The testing protocol followed the international guidelines, 4 including at least two pre-test meetings (geneticist and psychologist) and one post-test counselling session. The counsellors involved in these sessions had specialized knowledge about HD counselling and observed the international guidelines painstakingly. They had been trained to counsel in non-directive and client-centred manners. They were working in genetic counselling/ human genetics for at least 3 years and all four were females. Three counsellors were married and counsellor 2 was single. No opinions concerning the test usage were given by the counsellors. Counselees had no contact to the genetic counsellor before counselling sessions. A detailed neurological examination was not performed. Counselees received information for predictive genetic testing, in case their self-evaluation was 'healthy' with respect to HD. Patients complaining about symptoms have been excluded from this data set.
Several topics were constituents of all counselling sessions: detailed information about HD, the genetic background of the disease and the test procedure were given, the individual risk (50 vs 25%) was determined and communicated. Pros and cons of the test were discussed with the counselees at length. Furthermore, information was invariably provided about specialised hospital care, support groups and possible consequences of test results for obtaining insurance. Those counselees who wanted to have their blood taken after more than 12 months of the initial counselling appointment had an additional session to reprocess the issues of the first counselling session and to answer any actual questions.
DNA analyses were performed in the Genetics department by a separate investigator (Ruhr-University Bochum, Germany) through direct mutation analysis. The genetic counsellor received a closed envelope with the DNA data. The envelope was opened in front of the counselee. Hence, the counsellor was not informed about the test result before the post-test session, in which the CAG repeat length and its interpretation was disclosed to the counselee. All data were collected retrospectively from the detailed patient records starting in the second half of the year 2005. Data analyses were performed using SPSS and included descriptive statistics. Differences between the groups of different test usage were tested by w 2 test.
Significance was defined for Po0.05. Approval for this study was obtained from the Ethics Committee of the Ruhr-University Bochum (Germany).
Results
The total number of persons applying for predictive testing in the Huntington Centre of North-Rhine Westfalia was 478. The sex distribution in the entire group was 43% male and 57% female. Most of the applicants (92%) had a 50% risk of developing HD, only 6.5% had a prior risk of 25 and 1.3% had no defined risk owing to uninformative family structure. At the very beginning of the first counselling session counselees were asked whether they had already decided about performing the test for themselves. The majority of counselees wanted the test (73%), whereas 13% did not ask for testing and 14% had not had decided so far. Actually, over the whole investigated period 52% of the persons at risk finally opted for the blood withdrawal and obtained the genetic test result. The other persons at risk decided against the test or did not present for blood withdrawal and testing. Four persons at risk underwent the test, but did not make an appointment to receive their test result.
The number of healthy individuals accessing predictive counselling for HD as well as the percentage of persons at risk finally taking the DNA test changed over the years ( Figure 1 ). In the years from 1993 to 1997 more than 65% of the counselees (average 67%) underwent DNA testing. Data analyses revealed that only few of these individuals wanted to verify test results of indirect mutation tests that had been To identify possible differences between the counselees of these three periods, we analysed the demographic data of the tested and of the untested groups ( Table 1 ). The average age was 35 years (average range 34 -36 years) in all investigated groups. Nearly all groups of test applicants showed a slight over-representation of females. Most of the counselled persons were living in a partnership, but this number appears to be decreasing over the years, reflecting general population trends as shown by the Statisches Bundesamt Deutschland. Complementarily, the percentage of singles, seeking advice in HD testing matters, was highest during the period of 2001 -2004 (21% in both groups). The percentage of counselees with children was comparatively stable (average 44%), but declined in the time 2001 -2004 . Over the whole time period, the number of counselees with a 25% risk asking for the test was low. The percentage varied between 4 and 14% and did not show a certain trend in the investigated period.
Mainly four experienced genetic counsellors attended to the persons at risk in a given time span. At the very beginning of the first counselling session persons at risk were asked whether they had already decided to undergo genetic testing. To rule out or confirm the possible influence of the actual counsellor, we analysed this statement over the years. Results are shown in Table 3 . The percentage of counselees who had decided for genetic testing in advance was relatively stable (average 71%) across the investigated time span and varied comparatively little (68 -81%).
The time lapse between the first counselling session and the appointment of the blood withdrawal has to be at least 4 weeks according to the international guidelines. 4 Irrespective of this formality, the date of the appointment for blood withdrawal is exclusively decided by the test 
Discussion
In this study, the majority of counselees (71%) reported intention to make use of the predictive DNA test for HD at the very beginning of the counselling session. Before direct DNA testing was available, it was reported that between 40 and 60% of people at risk reported intention to apply for the test. 5 10 In this latter study group the percentage of test uptake was relatively stable during the whole time period. As stated above, our cohort shows a decrease in test usage over the years. To identify possible differences of counselees in this time period we analysed their demographic data. In our cohort, age at counselling was not a discriminating factor. Practically in all groups (except for one) there were more women than men presenting for genetic counselling. Over-representation of females undergoing predictive testing has been observed worldwide. 11 Explanations for this trend include greater willingness by women to face difficult health issues and deeper involvement of females in reproduction and care of children. 12 -14 Moreover the data show high concordance to the demographic data of an investigated group of people at risk for HD in Australia. 15 In the marital status of the counselees in our cohort there is a slight decrease in the counselees living in (longer duration) partnership in the years 2001 -2004, complementarily singles presenting for predictive testing were more prevalent in recent years. In addition, the percentage of counselees having children declined. These aforementioned phenomena presumably reflect developments in the general population. Various additional factors changing over time might influence the usage of tests for HD. Over the years, DNA testing reached more public awareness and discussion. For example, newspapers reported on a person who had to perform predictive testing for HD before being (state-) employed permanently as teacher in a public school. This episode reflects the point that gaining knowledge about apparently definable health risks may have adverse consequences on job opportunities. Possible consequences were intensely discussed by human geneticists 16 outlining the pros and cons of regulation by the government. Are persons at risk increasingly more aware of possible disadvantages to know about carrying the HD mutation?
The process of decision-making for predictive HD testing appears rather more complex. In the Huntington Centre of North -Rhine Westfalia there were mainly four medical doctors involved in HD counselling during 1993 -2004. We correlated the individual counsellors' cases with the test usage and found varying rates from 65 to 33%. The highest ratio of test usage was associated with counsellor 1 working from 1993 to 1999 and the lowest with counsellor 4, who was actively counselling in the years 2001 -2004. The counsellors were remarkably homogenous with respect to age (30 -43 years at the beginning of their HD counselling period), sex, MD education in Germany, specific prior training and supervision status. Therefore, speculations about influences may primarily relate to possible subconscious influences on the counselees' decision-making that are not analysed in this study. The time between counselling and blood withdrawal changed over time. The percentage of counselees presenting for blood withdrawal after the shortest possible time period was highest in 2001 -2004 . Taken into account that during the whole period (1993 -2004 ) the percentage of counselees remained relatively stable in demanding the DNA test at the very beginning of the counselling session, one could suspect that the decision process of persons remaining in the test procedure may have been predetermined decisively or it might have come very rapidly to a conclusion during the later years, and the counselee presents after the shortest possible time for blood withdrawal. Influences of the counsellor in the decisionmaking process of these counselees and selection of mostly decided persons at risk could be another explanation of this aforedescribed association. In several studies factors of predictive test decision-making were scrutinised. 17 -19 Individuals participating in predictive testing are described as a resourceful and self-selected group. 20 Test applicants were found to have relatively high ego strength/resources.
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The persons who did not decide to be tested seemed more frequently to tend towards inappropriate emotional reactions. 21 But the influence of the counsellor has received little attention. In this context, Kessler 22 critically discussed counselling skills and their consequences for effectiveness and humanity of the counselling procedure. Recently, the role of health care workers was described as being crucial gate keepers for decision-making for HD testing. 17 Interaction of genetic counsellors with the decision-making processes was also demonstrated and would therefore underpin our findings. In interviews, counselees reported on feelings that counsellors were biased, warning of potential dangers of genetic knowledge. 17 Irrespectively, further (prospective) studies should be designed to elucidate the complex interaction between counsellor and counselee in predictive DNA testing procedures. In addition, the need for repeated training of counsellors may be emphasised. The reasons for changing request rates for obtaining predictive DNA test results in a model disease such as HD need to be defined to optimise predictive counselling procedures in general and the counsellors' performance in each individual case. Further studies should analyse whether changes of test request rates over time is generally observed in counselling for HD and other monogenic diseases. Only such detailed knowledge on a simple model disease sets the stage to cope with the avalanche of individual problems generated in the context of predictive genetic testing.
